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Amendments to the Claims; 



This listing of claims will replace all pnor versions, and listings, of claims In the application: 



Listing of Chilma : 



1 . (Currently amended) A cooling apparatus for fuel cell components comprising: 

a base plate having a first end and a second end: 

a first side plate coupled to sard first end and a second side plate coupled to said second end: 
a plurality of bottom ribs coupled to said base plate; . 
a plurality of upper ribs coupled to said bottom ribs; and 

a top channel and a bottom channel fomned between each of said pluraJlty of upper ribs and each 
of said plurality of bottom ribs, respecth/ely, 

wherein said top channel and said bottom channel are disposed to allow a flow of a fluid therethrough 
and disposed to allow a portion of said fluid to alternate between said top channel and said t>ottom 
channel at a flow redirection area so as to enhance the heat transfer rate between said fluid and said 
fuel cell components and whoroin a p l uralfty - of concav i tioc aro dteposod on a ourfaco portion of sold top 
chann e l and d i cposod o n a curfaco port i on of caid bottom chann el s o as to cauco hydrodynamio 
int e ractionc and affoct tho hoat tran s fer rato botwoon cafd flu i d and oaid concavit i oc when cald f l uid i s 
dlcpocod ovor o a i d concavitioc . 

2. (Original) The cooling apparatus of claim 1 , wherein said fuel cell components are selected from the 
group consisting of cathodes, anodes and electrolytes. 

3. (Canceled) 

4. (Currently amended) The cooling apparatus of claim 4-17, wherein said concavities are selected from the 
group consisting of depressions. Indentations, dimples and pits. 

5. (Original) The cooling apparatus of claim 1, wherein said fluid is selected from the group consisting of 
gaseous fuels and oxidants. 

6. (Original) The cooling apparatus of claim 1 , wherein said upper ribs are disposed at an angle in the 
range between about 30 degrees and about 120 degrees with respect to said bottom ribs. 

7. (Currently amended) A fuel cell assembly comprising: 

at least one fuel cell having at least two electrodes and an electrolyte disposed therebetween; 
at least one cooling apparatus disposed over at least one of s^d electrodes, said cooling 
apparatus comprising: 

a base plate having a first end and a second end: 

a first side plate coupled to said first end and a second side plate coupled to said second end; ^ 
a plurality of bottom ribs coupled to said base plate; 
a plurality of upper ribs coupled to said bottom ribs; and 
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a top channel and a bottom channel formed between each of said plurality of upper ribs and each 
of said plurality of bottom ribs, respectiv/ely, 

wherein said top channel and said bottom channel are disposed to allow a flow of a fluM 
therethrough and disposed to allow a portion of said fluid to alternate between said top channel and said 
bottom channel at a flow redirection area $0 as to enhance the heat transfer rate between said fluid and 
said fuel cell and whoro i n a plurality of concaviti es aro d i epocod on a curfaco portion of said top channel 
and dispo se d on a curfaco portion of said bottom channel so ac to cauco hydrodynamic int o ractionc and 
affoct tho boat tranafor rato botwoon caid f l uid and s a i d oonoavitioe when oaid f l uid i c diepocod ov e r ca l d 
Gonoaviti es. 

8. (Original) The fuel cell assembly of claim 7, wherein said fuel cell is selected from the gn^up consiating 
of solid oxide fuel cells, proton exchange membrane or solid polymer fuel cells, molten carbonate fuel 
celld» phosphoric acid fuel cells, alkaline fuel cells, direct methanol fuel cells, regenerative fuel cells, and 
protonic ceramic fuel cells. 

9. (Original) The fuel cell assembly of claim 7, wherein said electrodes are selected from the group 
consisting of cathodes and anodes, 

10. (Canceled) 

1 1 . (Currently amended) The fuel cell assembly of claim ?18, wherein said concavities are selected from the 
group consisting of depressions, indmtations, dimples and pits. 

12. (Original) The fuel cell assembly of claim 7, wherein a plurality of concavities are disposed on a surface 
portion of said electrodes so as to cause hydrodynamic interactions and affect the heat transfer rate 
between said fluid and said fuel cell when said fluid is disposed over said concavities. 

13. (Original) The fuel cell assembly of claim 7, wherein said fluid is selected from the group consisting of 
gaseous fuels and oxidants. 

14. (Original) The fuel cell assembly of claim 7, wherein said upper ribs are disposed at an angle in the 
range between about 30 degrees and about 120 degrees with respect to said bottom ribs. 

15. (Currently amended) The cooling apparatus of Claim 447, wherein the shape of said concavities is 
selected from the group Gomprte h ig c onsisting of hemisphericali inverted, truncated conical s hapoc and 
combinations thereof. 

16. (Currently amended) The cooling apparatus of Claim 718, wherein the shape of said concavities is 
selected from the group compricing consistinQ of hemispherical, inveried, truncated conica l s hap e s and 
combinations thereof. 

17. (New) Th e cooling apparatus of claim 1 . wherein a plurality of concavities are disposod on a surface 
portion of said too channel and dispo sed on a surface Dortion of said bottom channel so as to cause 
hydrodyna mic interactions and affect the heat transfer rate between said fluid and said concavities 
when said fluid is disposed over sajd concgvlties. 

18' (New) The cooling apparatus of claim 7« wherein a pluralitv of concavities are disposed on a surface 
portion of s aid too channel and disposed on a surface portion of said bottom channel so as to cause 
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hvdrodvnamic intQractions and affect the heat transfer rate between said fluid and said concavities 
when said fluid is disposed over said concavities. 
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